CC is the most commonly used drug for the induction and augmentation of ovulation in PCOS. However, 20 to 25% patients with PCOS are resistant to CC 3 and fail to develop follicles of desired size. 4 In addition, clinical data reveal a discrepancy between ovulation and conception rates between CC treatment, and a higher than expected incidence of miscarriage in conception cycles. These observations have been attributed to the peripheral antiestrogenic mechanism of action of CC that involves long lasting estrogen receptor depletion in the endometrium and cervix.
2,3
Letrozole belongs to a new group of very potent, nonsteroidal, selective reversible third generation aromatase inhibitor developed for postmenopausal breast cancer therapy. Letrozole generally mimics the action of CC without depletion of estrogen receptors when administered early in the menstrual cycle. 2 Because of the much shorter life span (45 hours) and absence of estrogen receptor binding, it possibly avoids the antiestrogenic effects associated with CC.
INTRODUCTION
Polycystic ovary syndrome (PCOS) is an endocrine metabolic disorder affecting 5 to 10% women of reproductive age and accounts for 80% of cases of anovulatory infertility. 1 Anovulation in PCOS is one of the most common causes for reproductive difficulty in otherwise fertile couples. Once successful ovulation is achieved, fertility is often restored in PCOS patients. At present, the two main medications used for induction of ovulation include an oral antiestrogen, such as clomiphene citrate (CC), and an injectable gonadotropins, predominantly recombinant follicle stimulating hormone (FSH).
In anovulatory PCOS patients, CC is usually the first choice of drug for induction of ovulation. 13, 19 In CC failures, expensive gonadotropin injections (which are very difficult to afford for most of the patients in Bangladesh) are the next treatment option but, especially in PCOS, are associated with increased risk of ovarian hyperstimulation requiring intensive monitoring (which again adds to the cost). 22 The other option in PCOS is the invasive and relatively expensive laparoscopic ovarian drilling procedure with facilities mainly confined to limited centers in Bangladesh. So, obviously a cheap oral agent is preferred in our context that can induce ovulation in resistant PCOS cases without extensive monitoring and surgical intervention and having fewer side effects on the endometrium.
14 This prospective interventional study has therefore been carried out to assess the efficacy of letrozole for induction of ovulation in clomiphene resistant anovulatory PCOS patients.
15

MATERIAL AND METHODS
This study was conducted at the center for assisted reproduction (CARE), BIRDEM in between August 2007 to December 2008. Polycystic ovary syndrome (PCOS) patients were diagnosed using the Rotterdam ESHRE/ASRM-consensus workshop group, 2004 criteria. (Presence of two out of three criteria-(i) oligo and/or anovulation; (ii) clinical and/or biochemical signs of hyperendrogenism and (iii) echographic polycystic ovary). Sixty (60) anovulatory PCOS patients were then selected all of whom were previously treated with 150 mg of clomiphene citrate for at least 4 cycles with an inadequate outcome (no mature follicle and/or endometrial thickness of equal or less than 0.7 cm). PCOS patients with abnormal serum testosterone level/ abnormal prolactin level/ abnormal thyroid function tests, associated male factor infertility, suspected tubal factor infertility, unexplained infertility and patients receiving recombinant FSH along with letrozole were excluded from the study.
At least one-month interval was given to avoid any residual effect of clomiphene citrate. Informed consent was taken from the patients following whom 5.0 mg of letrozole was given orally on days 2 to 6 of the cycle. Patients were followed-up on D13/ D14 by transvaginal sonography (TVS). The number and size of mature follicles and endometrial thickness were assessed. In this center, criterion set for successful induction include diameter of at least 21 mm in case of one mature follicle or 17 mm in case of multiple follicular development. Endometrial thickness of 8 mm or more was considered as a satisfactory response. Patients who failed to respond to 5 mg dose eventually received 7.5 mg of letrozole in the next cycle. Patients with an inadequate response to 7.5 mg dose for two (2) consecutive cycles were labeled as failure.
Patients who successfully developed mature follicles according to the above criterion received 5000 units of hCG. A repeat TVS was done 48 to 72 hours after the injection of hCG and ovulation was determined by observing the rupture of follicle. A paired t-test was done to ascertain the level of significance and a P value of < 0.05 was considered significant.
RESULTS
Age of the patients in this study ranged between 24 to 40 years with a mean of 31.31 years. BMI (kg/m 2 ) ranged from 23 to 32 with an average of 27.5. The average duration of infertility was 4.92 years with a range of 2 to 7 years. All the patients included in this study were earlier treated with 150 mg of clomiphene citrate for 5 to 14 cycles with a mean of around 8 cycles (Table 1 ). Significant differences involving the follicular size and endometrial thickness were found between CC and letrozole treated cycles. Mean follicular diameter was 11.86 + 1.22 mm and 19.3 + 1.94 mm in the CC and letrozole group respectively with a significant difference of P value of 0.05 ( Table 2 , Fig. 1 ). Mean endometrial thickness was 5.9 + 0.84 mm in the CC treated cycle and 9.4 + 1.33 mm in the letrozole group again with a P value of 0.05 which was found significant (Table 2, Fig. 1 ). Obviously none of the patients ovulated while being treated with CC, whereas ovulation occurred in 38 patients (63.33%) in the letrozole treated cycles (Table 3 ). 12 patients (31.58%) developed mature follicle at 5 mg dose of letrozole but the dose had to be increased to 7.5 mg in the remaining 26 patients (68.42%) (Fig. 2) . Most of developed follicles (68.42%-26 pts) were multiple and single follicle developed in 12 patients (31.58%) ( Table 4) .
DISCUSSION
Ovulation is an important prerequisite for a successful pregnancy. Anovulation accounts for 20% of cases of infertility provided other factors are normal and PCOS is a main cause for anovulation. For years clomiphene citrate has been the drug of choice for induction of ovulation in PCOS patients. CC augments ovulation by blocking negative feedback of endogenous estrogen at the level of hypothalamus and pituitary, leading to an increase in the pulsatile release of FSH and LH. Unfortunately, CC is associated with a high induction rate but with a low pregnancy rate probably due to the antiestrogenic mechanism of CC, which involves long lasting estrogen receptor depletion leading to a thickened cervical mucous and thinning of endometrium. However, 20 to 25% patients do not respond to CC and a dose exceeding 150 mg is not yet recommended. In CC failures, next treatment option includes expensive and risky gonadotrophins difficult to afford for many of the patients in Bangladesh.
Letrozole belongs to a new group of very potent, nonsteroidal, selective reversible third generation aromatase inhibitor developed for postmenopausal breast cancer therapy. 6 Letrozole inhibits the conversion of adrenally generated androstenedione to estrone or estradiol by aromatase enzyme in peripheral tissues. 12 It acts by competitive binding to the hem of cytochrome P450 subunit of the aromatase enzyme and interrupts the metabolism of estrogen resulting in a decrease level of estrogen in the body. As a negative feedback mechanism, the pituitary gland produces follicle stimulating hormone (FSH) leading to ovulation or superovulation. Therefore, letrozole generally mimics the action of CC without depletion of estrogen receptors when administered early in the menstrual cycle. 6 Because of the much shorter life span (2 days) and absence of estrogen receptor binding, it possibly avoids the antiestrogenic effects associated with CC. 6 Over the recent years, letrozole has been studied at the University of Toronto as a fertility drug with satisfying results. 7 Their studies found that the drug appears to be completely eliminated from the body within a few days of the last tablet. So far there is no evidence that this drug has any harmful effects on the developing fetus. It therefore appears to be safe as a fertility drug. Letrozole is approved by the United States Food and Drug Administration (FDA) for the treatment of local or metastatic breast cancer that is hormone receptor positive in postmenopausal women. Infertility specialists have been using this drug for ovulation induction since 2001. However, like many other drugs (e.g. misoprostol), induction of ovulation by letrozole is an 'off-label' indication because it is not marketed for use as a fertility drug. 7 In the present study, intervention in the form of 5 to 7.5 mg of letrozole was given to PCOS patients who did not respond well to CC earlier. All patients received 5 mg letrozole in the first cycle. Only those patients received a higher 7.5 mg dose who failed to respond to the initial dose. It was observed that majority of the patients responded well to the higher dose.
Because of the recent acceptance of letrozole as a fertility drug, only a few studies were available assessing the usefulness of letrozole in CC resistant patients. 21, [23] [24] [25] Most of them are pilot studies or preliminary comparisons. Mitwally and Casper from University of Toronto reported a 75% success rate using 2.5 mg dose in a study of 12 anovulatory PCOS patients with an inadequate response to CC. 20 Begum MR et al 12 in her study at a tertiary referral infertility clinic at Dhaka, Bangladesh involving 35 anovulatory infertile patients nonresponsive to CC showed 11 also reported a successful induction (62%) in PCOS patients using 5 mg letrozole previously treated with Clomiphene citrate. Our success rate of 63.33% cases using 5 to 7.5 mg of letrozole is comparable with these studies. Mean follicular size was 19.3 ± 1.94 mm using letrozole compared to 11.86 ± 1.22 mm when CC was used in the previous cycles. So, obviously the follicular size became significantly larger (P < 0.05) in the letrozole group. Endometrial thickness also increased from 5.9 ± 0.84 mm with CC to 9.4 ± 1.33 mm with letrozole also showing a statistical significance (P < 0.05). A recent study by Quintero RB et al 10 compared pregnancy rates (PR) for letrozole and gonadotrophins in a group of patients resistant to CC. They concluded that gonadotrophins had higher PR than letrozole, but the PR with letrozole was high enough to justify its use in this group of patients. Badawy et al 11 in his recent study compared the effects of 5 mg letrozole with 100 mg CC for ovulation induction in PCOS patients and suggested that ovulation rates were more or less similar in two groups without a statistically significant difference. Majority of the patients in this study, however, responded to a higher 7.5 mg dose in comparison to a relatively lower 2.5 to 5 mg dose in other studies. 5, 8, 9, 11 That is probably because the study population in those studies also included anovulatory patients other than PCOS. In this study, majority of patients (68.42%) developed multiple follicles, which however contradicted the report of Begum MR et al 12 showing the development of a single follicle in 77.77% patients.
CONCLUSION
Clinical utilization of ovarian stimulation to facilitate the ability of a couple to conceive has not only provided a valuable therapeutic approach, but has also yielded extensive information on the physiology of ovarian follicular recruitment, endometrial receptivity and early embryocompetency. Anovulatory PCOS patients can be successfully treated by ovulation induction. In patients that failed to respond to the first line choice of CC, gonadotrophin injections and laparoscopic ovarian drilling are the next treatment options. In a less developed country like Bangladesh, monitoring expenses are high and laparoscopy facilities are limited. As a result, many of the patients find it difficult to afford these options and a few of them eventually become lost possibly due to lack of financial support. So, if a relatively inexpensive oral agent like letrozole can be used for this purpose even with a reasonable success rate, it would be an excellent alternative for this group of patients of developing world.
